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Obersetzune 

(Offenlegung) 

cro 

JP Patent Appln. Disclosure No. 191 392/82 - Nov. 25, 1982 
Patent Application No. 69 351/81 - May 11, 1981 
Applicants: Mitsui Toatsu Kagaku K.K., Tokyo 
Title: Resin composition for the coating, of paper 



Claim: 



Resin composition for the coating of paper, prepared by the 
mixing of the following components (a) and (b) in a propor- 
tion (solid weight proportion) of 3o : 7o to 8o : 2o ((a) :. 
(b)):. .. f _ 

(a) a synthetic rubber latex obtained by copolymerization of 
a conjugated diene and a different monomer copolymerizable ^ 
therewith, in the proportion of the former (conjugated 
diene) of lo to 6o % by weight, and 

(b) a synthetic resin emulsion obtained by copolymerization 
of at least one compound selected from acrylonitrile and 
methacrylonitrile and a monomer copolymerizable therewith, 

^ in' the proportion of the former (said compound ) of 5 f6~5o % 
by weight. 



- Detailed Description of the Invention: - 

The present invention relates to a new resin composition for 
the coating of paper, which exhibits high adhesive strength 
and excellent_ print gloss. 

For coated papers, the coating is formed by the coating of 
the paper with a composition comprising a pigment, a resin 
as pigment binder, etc., thereby improving the printing work 



aptitude, print finish, appearance of. paper, etc 
In recent years 9 C5t inting speed -has boon - o * 

requirl^-^Ene adhesive strength of the coated layer^^e- 

ha^a-a-a higher, . . 

Further , '^jSrint t'inisn ha a^oooa roqu n nt** to a o^gJ ier 

^ s -oo /n particular, /print gloss has been -s oquira 4 -feg- 

, b o iapg.ey&d^ 

In order to improve the above-mentioned ^SMpecos , 

studies have been made on pigments, resins as pigment 

'binders, etc. from various angles * 

Concerning resins , so-called synthetic rubber . latices 
obtained by copolymer isa^ion of conjugated dienes and other . 
monomers, mainly styrene-butadiene rubber , are currently 
used- However, reliance ts?=y on synthetic rubber latices 
as ever no longer allows drastic improvements in adhesive 
strength and print gloss. Paying attention to binders 
prepared using acrylonitrile and methacrylonitrile as 
main raw materials, the inventors have investigated the pc&b& 
improvements of adhesive strength and print gloss 
concerning resins obtained by copolymer ization of 
acrylonitrile or methacrylonitrile. 

■ However, copoly.merization of acrylonitrile or 

methacrylonitrile .and a synthetic rubber latex lowers 
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adhesive strength and print, gloss, whereby it is 
impossible to accomplish the object. Further, a 
synthetic resin -emulsion obtained by " copolyserization of 
acrylonitrile or methacrylonitrile exhibits a lower adhesive 
strength and print gloss than a synthetic rubber latex. 
The inventors have found that, with* resin composition 
prepared by mixing of a synthetic rubber latex with a 
synthetic resin emulsion obtained by copolyaerizatioh of ^ . 
acrylonitrile or methacrylonitrile, the adhesive- strength _ 
and print gloss are remarkably improved^compared with 
independent use of the synthetic rubber latex or synthetic 
resin -emulsion, and completed the present invention. 

. Specifically, the present invention relates to a 
resin composition for coating of paper, which is prepared 
by mixing of the following components (a) and (b) in the . 
* proportion (solid weight proportion) 30 : 70 to 30 : 20 

((a) : Cb)): ■ 

(a) a synthetic rubber latex obtained by copolymerization . 

of a conjugated diene'and a different monomer^ u 
copolymerizable therewith, in the proportion 
conjugated diene^O to 60 % by weight , and 

(b) a synthetic resin emulsion obtained by ^polymerization 
of at least one compound selected from acrylonitrile 
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and nethacrylonitrile and a monomer copolymerizable 

therewith, in the proportion/fsaid compound) 5 to 50 % 

( 

by weightf, 

In the synthetic rubber latex. used according to the 
invention, the conjugated diene is a monomer containing, 
a conjugated vinyl group, such as butadiene, chloroprene, 
isoprene or the like. One or more kinds of conjugated 
dienes are used. ' Butadiene is especially preferable from 
the standpoint of practical use. When the amount of the 
conjugated diene copolymerized is less than 10 % by weight, 
based on the synthetic rubber latex., the resultant 
synthetic rubber is so hard that adhesive strength is 
insufficient. With the amount more than 60 % by weight, 
on the other hand, the resultant synthetic rubber is so 
soft' that tackiness is rendered, which is unsuitable for a 
pigment binder for coating of paper. Typical examples of 
other monomers copolymerizable with the conjugated diene 
are styrene, vinyl acetate, methyl methacrylate, ethyl 
methacrylate, butyl methacrylate, methyl acrylate, ethyl 
acrylate, butyl acrylate, diethyl hexyl acrylate, 
aethacrylic acid, .acrylic .acid,. ita.con.Ic acid, acrylamide, 
methacrylamide, N-methylol or N-methoxymethyl derivatives 
of said amides, hydroxyethyl methacrylate, hydroxyethyl 
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acrylate, and glycidyl or methylglycidyl acrylate or 
''methacrylate. However, said monomer copolymerizable with 
the conjugated diene is not limited to the cited 
monomers- One or more kinds, of such monomers are used 
when required. 

In the synthetic resin emulsion used according to the 
invention, the amount of acrylonitrile or methacrylonitrile 
copolymer ized is 5 to' 50 %' by weight. With the' amount 
less than 5 S" by weight, adhesive strength and print gloss 
are poor. With' the amount more than 50 % by weight,- on the 
other hand, the resultant synthetic- resin is so hard that 
'adhesive 'strength is insufficient. 

Very typical examples cf monomers copolymer izabl 3 with 
acrylonitrile and/or methacrylonitrile are styrene , 
vinyl acetate, methyl methacrylate, ethyl methacrylate, 
butyl methacrylate, methyl acrylate, ethyl acrylate, butyl 
^acrylate, diethyl hexyl acrylate, methacrylic acid, 

acrylic a,cid, itaconic acid, acrylamide , methacrylamide , 
N-methylol or N-methoxymethyl derivatives of said amides, 
hydroxyethyl methacrylate-, hydroxyethyl acrylate, and 
glycidyl or methylglycidyl methacrylate or acrylate. 
However, said monomer copolymerizable with acrylonitrile 
and/or methacrylonitrile is not limited to the cited 



monomers. One or more kinds of such monomers are used 

when required. 

Both of the synthetic rubber latex and synthetic 
resin emulsion may be prepared by hitherto known 
> conventional emulsion polymerization methods. 

Typical examples of primary components of the 
synthetic rubber latex used according to the invention are 
styrene-butadiene, methyl methacrylate-butadiene , 
acrylonitrile-butadiene, butadiene, isoprene , and chloroprene 
Among them, butadiene-based ones are preferable. 
Synthetic .rubber latices denatured by copolymerization of. 
such primary components and said monomers copolymerizable 
therewith are generally used. Concerning the constitution 
of synthetic rubber, the conjugated diene is required to 
be copolymerized in a proportion of 10 to 60 % by weight 
' as referred to above. Preferably, the proportion is 15 to 
50 % by weight, particularly 20 to A5 % by weight. When 
the glass transition temperature of the synthetic rubber 
is -60 to +40 °C, particularly -50 to +20 °C, more 
particularly -U0 to +10 °C, the film forming property of 
latex and the softening temperature of latex polymer are 
proper, whereby excellent coated paper ' is easily obtained . 
The 'lass transition temperature is measured by a 
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penetration method using a thermophysical tester manufactured 
by Perkineraer Co., Ltd., under the conditions of a load 
of 10 g. 

In the synthetic resin emulsion used according to the 
invention, acrylonitrile and/or methacrylonitrile are/is 
required to be copolymerized in a proportion of 5 to 50 % 
by weight. Preferably, the proportion is 10 to 45 % by 
weight, particularly 20 to 40 % by weight. Further, very 
typical examples of combinations of primary monomers other' 
than nitriles are vinyl acetate-acrylic and/or me thacrylic 
monomer, vinyl acetate-e thylene , and . styrene-acrylic and/or 
ae thacrylic monomer. The synthetic resin emulsion 
containing acrylic and/ or methacrylic monomers is especially 
preferable'. When the .glass transition temperature of the 
synthetic resin is -50 to +40 °C, particularly -30 to 
+20. °C, more particularly -20 to +10 °C, the film forming 
property of emulsion and the softening temperature of 

emulsion polymer are proper, whereby excellent coated paper 

* • ...... . 

is easily obtained. 

Further, it is preferable that the synthetic resin 
emulsion does not contain a conjugated diene as a portion 
of the monomers, or contains it in an amount less than 5 % 
by weight. With the amount more than 5 % by weight, there 
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arises the aforesaid defect of the acrylonitrile or 
methacrylonitrile copolymerized latex. 

According to the present ■ invention , a kind or, when' 
required, two or more kinds of synthetic rubber . latices 
and synthetic resin emulsions are used, respectively. 
Usually, however, the use of them, each a kind, allows the 
satisfactory attainment of the object. 

According to the invention, the synthetic rubber latex' 
and synthetic resin emulsion are used" mixed in said 
proportion. In this connection, it is preferable that, the 
load average values of glass transition temperatures of 
polymers constituting the synthetic rubber latex and 
•synthetic resin emulsion. are -55 to +40 °C, particularly 
-50 t/o : t20 c C, more particularly -4.0 to +10 °C, in 
consideration of adhesive strength. . 

\ The present resin composition for coating of paper is. 

mixed vitih pigments and other additives, and the resultant 
mixture is employed as a composition' for. coating of paper. 

Typical examples of^pigments used are kaolin, clay, 
calcium carbonate, titanium white, talc, aluminium 
hydroxide, satin white, barium sulfate ,•• zinc white, and 
plastic pigment. 

Examples of other additives are starch, casein, 



soybean protein, carboxymethyl cellulose, hydroxyethyl 
cellulose, polyvinyl alcohol, styrene maleic resin,, 
polyacrylic acid, synthetic or natural water-soluble resins 
such as polyvinyl pyrrolidone, dispersants, emulsifiers, 
antifoamers, and preservatives. 

'Said composition for coating of paper is prepared by 
mixing of said pigments and other additives with the present 
resin' composition. After adjustment to a suitable 
viscosity for coating, the composition is coated onto 
paper, thereby obtaining coated paper. 

Typical examples of coated papers in which the present 
resin composition for coating of paper is used are art 
paper, coated paper, light-weight coated paper, cast-coated 
paper, coated paper board, and other special coated paper. 
They are all coated papers' very excellent in adhesive, 
strength and print gloss. 

The present invention will be explained hereinafter 
by way of examples. ^. . 

The parts and percentages in the following examples 
are units by weight, unless otherwise specified. 

Into an autoclave in which theVTEmo sphere was -/replaced 
with nitrogen there were charged 110 parts deionized water, 
0.5 part sodium dodecylbensenesulf onate , 0. 5 part potassium 
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persulfate, and 0.7 part dodecylmercaptan, based on 100 
parts of the total monomers of constitution (A), (3) or (C) 
set out in Table 1 , followed by polymerization at 70 °C. 
When the polymerization gate exceeded 95%, the reaction: 
was stopped. After cooling, the pK-value was adjusted to 8 
with sodium hydroxide, thereby obtaining synthetic rubber 
latex^(A), (3) si> (C) . Into . a glass flask in which the i^Tw*U 
a^mospnere *«?srre placed with nitrogen tnere were cnargez 
110 parts deionized water, 0.5 part sodium 
dodecylbenzenesulf onate , 0.5 part potassium persulfate, 
'and 0.1 part dodecylmercaptan , based' on 100 parts of the 
total monomers of constitution (U) to (G) set out in Table 1, 
followed by polymerization at 70 °C. When the 
polymerization' -rate exceeded 93 £, the reaction was 
stopped. After cooling, the pH-value was adjusted to 3 
with sodium hydroxide, thereby obtaining synthetic resin 
emulsions (D) to (G). Coating solutions were prepared 
using the synthetic rubber latices and/or synthetic resin 
emulsions and a binder by the following recipe. The 
constituting proportions of the binder based on (A) to (G) 
are set out in Table 2. 

(Components) (parts by dry weight) 

Kaolin 90 
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Calcium carbonate 10 

Sodium polyacrylate 0.2 

Starch 5 

3inder 12 

Antifoamer 0.1 

The solid content of each coating solution was about 

60 %, and the viscosity measured at 60 rpm using a 

3M-type viscometer was 1000 to 2000 cps . 

Aj fi^c 
'..'2ij.»o ' » 104*7-"U ; t 'a 7 ^^ commercially available' ? j 3 i 

paper/tfas coated wTtn the coating solution using an 
applicator bar (20/10,000 inch). After drying with a hot 
air dryer at 110 C C over 30 seconds, the coating solution 
was passed through the coated paper twice with a super 
calender at 60 0 C and a line pressure of 100 kg/cm. After 
permitting the coated paper to stand for 24. hours in an 
air-conditioned, room (20 °G x 65 % RH) , printing tests 
.were carried out with an RI printing tester (manufactured 
by Aki Seisakusho). Dry pick was for the 

evaluation of adhesive strength. Further, the determination 
of print gloss (reflectance) was carried out with a 
glossmeter, GM-26D manufactured by Murakami Shikisai Co. , Ltd 

The results are set out in Table 2. 

Comparison of Comparative Examples 1 and 3 shows that 
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copolymerization of synthetic rubber . latex (A) aa4- 
acrylonitrile 1 adhesive strength and print gloss. 
As is shown in Comparative Example i f even if 
acrylonitrile is copolyaerized in the synthetic resin 
emulsion, the adhesive strength is low and the print gloss 
is not greatly improved. . 

Also in Comparative Examples 6 and 7 er?Tcompo5itions 
prepared by mixing of synthetic rubber latex (A) with 
synthetic resin emulsion (D) , .improvements in adhesive 
strength and print gloss are not observed. When the 
acrylonitrile contents of synthetic resin emulsions mixed 
with synthetic rubber latex (A J igp^ t from the ^ 2 sp 2 2 1 
tlac prcct::t slcis - -as -in (?) and (G) (Comparative Examples 



3 and 9)., likewise, effects ' of improvements in adhesive 
strength and print gloss do - i n »o t— a^ef r 

- In Examples 1 to 8 of the practice of the invention, 
excellent adhesive strength and print gloss are 
exhibited, which are never observed in resin 



compositior^valone . Compositions of Examples 1 to 8 are 
very useful resin compositions for coating of paper. 



- 12 - 



Table 1 
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(Note) *) Criteria 

10: No peeling. 
8: Some peeling, but narrowly fit for 
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practical use. 
6: Unpeeled portion is larger, but of 

no practical use. 
4,: Considerable peeling, and of no 

practical use. 
2: Some unpeeled portion, but of no 
.. practical use . 

0: Severe peeling, and utterly of no 
practical use.- 



Table 1 

1 synthetic rubber latex 

2 synthetic resin emulsion 

3 constituent monomers 

4 styrene 

5 methyl methacrylate 

6 acrylonitrile 

7 . butadiene 

• 3 butyl acrylate 

9 acrylic acid 

10 glass transition temperature (°C) 
Table 2 

1 constituting proportion of binder (parts by .dry weight 

2 adhesive strength 

3 print gloss 

^ 4 • Comparative Examples 
5 Examples 
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